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WHAT IS CLAIMED IS: 

A signal processing system having a normalized 
output N^ignal comprising: 

a tJ^rst signal source; 
a sec\nd signal source; 

a signa\ combining means connected to said first and 
second signal ^ources for forming an output signal by 
linking signal segments /derwed from said first and second 
signal sources int^ a series of said signal segments; 

a level proces^pr \pie^ig^ connected to said signal 
combining means for determining a level of intensity of said 
output signal; and 

a level adjusting i^eans connected to at least one of 
said signal sources and responsive to said level processor 
means for adjusting a level\of intensity of said signal 
segments from said at least dne of said signal sources such 
that said level of intensity Oj^ said output signal is 
normalized, 

^^"^ The system of claim^^ wherein said level processor 
means determines said level of intensity of said output 
signal for signal segments derived from said first signal 
source, and said level adjusting means adjusts said level of 
intensity of said signal segments at said second signal 
source as a function of said level of intensity of a 
preceding signal segment from said first signal source. 



3 . The sy 
means generates a 
the difference between said t: 



of claim kL wherein said level processor 
leWl and an error level related to 




t level and said level of 



m 




intensity of said ou^pylt sjlgnal, and said level adjusting 
means adjusts said lev^^Q^^fZ^i^ of said signal 

segments as a function ol,^said error level. 

4s, The system of claim yd wherein said target level is 
a function of said level of intensity of said output signal 
for signal segments derived from said first signal source. 

The system of claim /3 wherein said level processor 
means includes a reference level means for generating said 
target level at a fixed predetermined value. 



The system of claim 



3 wherein said level processor 



means includes level storage neans for storing said error 
levels and the corresponding i source of said signal segment. 



and said level adjusting means 



adjusts said level of 



intensity of said signal segmesnts as a function of 
corresponding ones of said erqor levels stored in said level 
storage means. 

7. The system of claim 1 wherein said level processor 
means includes a reference level means for generating a 
predetermined fixed reference level, and said level 
processor means determines an error level related to the 
difference between said level of intensity of said output 
signal and said fixed reference llevel , and said level 
adjusting means is connected to Isaid first and second 
sources for adjusting said level! of intensity of said signal 
segments at corresponding ones of said signal sources. 
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8. The system of claim 3 wherein said first signal 



source includes cue means 
segments, and said second 



::or marking borders of said signal 
isignal source being responsive to 
said cue means for generating signal segments and for 
causing said signal combinp_ng means to link said signal 
segments at said borders, 

The system of claim^^ wherein said level adjusting 
means adjusts said level of intensity of said signal 
segments at said borders of said signal segments. 

The system of claim wherein said first and 
second signal sources include audio signals and said level 
of intensity corresponds to the loudness of said audio 
signals. 

^ . 

rSs« A signal transmission system for producing a 
composite output signal formed by linking signals from a 
plurality of signal sources comprising: 

a first signal source means for generating a series of 
first signal segments and cue tones indicating the borders 
of said first signal segments; 

a second signal source means connected to said first 
signal source means and responsive to said cue tones for 
generating a series of second signal segments; 

a signal combining means connected to said first and 
second signal source means for forming said composite output 
signal by alternately linking said first signal segments 
with said second signal segments; 
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a level processor means connected to said signal 
combining means for determining a level of intensity of said 
composite output signal; and 

a level adjusting means connected to at least one of 
said signal source means and responsive to said level 
processor means for adjusting a level of intensity of signal 
segments from said at least one of said signal source means 
such that said level of intensity of said output signal is 
normalized. 

16. ? 

""i^ The system of claim wherein said first signal 
segments and said second signal segments include audio 
signals and said level of intensity corresponds to the 
loudness of said audio signals. 

The system of claim^^ wherein said level 
processor means determines the loudness of a portion of 
said first signal segments, and said level adjusting means 
adjusts the loudness of said second signal segments as a 
function of said loudness of said portion of said first 
signal segments. 

•-L^' . . . 

14^ The system of claim 3>a^ wherein said level 
processor means generates a target loudness level and an 
error level related to the difference between said target 
loudness level and the loudness of said output signal, and 
said level adjusting means adjusts said loudness of said 
output signal as a function of said error level . 
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rs^ The system of claim i?4. wherein said target 
loudness level is a function of said loudness of portions of 
said first signal segments. 

The system of claim wherein said level 
processor means includes a reference level means for 
generating said target level at a fixed predetermined value. 

1%. The system of claim wherein said level 
processor means includes level storage means for storing 
said error levels, and said level adjusting means adjusts 
the loudness of said signal segments as a function of 
corresponding ones of said error levels stored in said level 
storage means . 

rfi^. The system of claim 1^ wherein said level 
adjusting means is connected to said first and second source 
means for adjusting said loudness of said first signal 
segments and said second signal segments. 

'^tSs. The system of claim wherein said first signal 
source means includes cue means for marking borders of said 
first signal segments, and said second signal source means 
being responsive to said cue means for generating said 
second signal segments and for causing said signal combining 
means to link at least one of said second signal segments to 
said first signal segments at said borders. 

''^Q^ The system of claim wherein said composite 
output signal includes a plurality of said second signal 

-47- 




segments linked between successive ones of said first signal 
segments, said level processor means determines the loudness 
of each of said plurality of said second signal segments, 
and said level adjusting means adjusts said loudness for 
each of said plurality of said second signal segments. 

-12- . ^ 

Zis^ The system of claim ZQ^ wherein said level 
processor means includes signal signature means for storing 
predetermined loudness signatures for said signal segments, 
and for correlating a plurality of samples of said loudness 
for one of said signal segments with a corresponding one of 
said signatures to verify the transmission of said one of 
said signal segments. 

'^^^ The system of claim^>i^ wherein said level 
processor means includes loudness detector means having a 
frequency response that substantially resembles the typical 
response of a human ear. 

^9x5 A signal transmission system for transmitting an 
output signal comprising: 

a plurality of signal channels, each said channel 
comprising: 

a first signal source means for generating a 
series of first signal segments and cue tones 
indicating the borders of said first signal 
segments; 

a second signal source means connected to 
said first signal source means and responsive to 



0 
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said cue tones for generating a series of second 
signal segments ; 

a first signal combining means connected to 
said first and second signal source means for 
forming a channel output formed by alternately 
linking said first signal segments with said 
second signal segments; 
a second signal combining means connected to each of 
said first signal combining means for combining said channel 
outputs for simultaneous transmission; 

a level processor means connected to said second signal 
combining means for determining a level of intensity of 
signals in one of said channel outputs; and 

a level adjusting means connected to at least one of 
said signal source means in each said channel and responsive 
to said level processor means for adjusting a level of 
intensity of said signal segments from said at least one of 
said signal source means in one of said channels such that 
said level of intensity of said channel output is 
normalized . 

2^. The system of claim 23^ wherein each said first 
signal combining means includes a modulator means for 
modulating said channel output onto a carrier signal, and 
said level processor means includes a tunable loudness 
detector means for selectively detecting loudness for each 
of said channel outputs. 

The system of claim ^2-^ wherein said level 
processor means determines said level of intensity of said 




signal segments of one of said channel outputs, and said 
level adjusting means adjusts said level of intensity of 
said signal segments for the other of said channel outputs 
as a function of said level of intensity of said one of said 
channel outputs . 



21S . A signal processing method for producing a 
normal izted output signal comprising: 

generating a first signal from a first signal source; 
generating a second signal from a second signal source; 
combining^ said first and second signals to form an 
output signal linking^ signal segments from said first and 
second signals intSD a sprieB of said signal segments; 

determining a ievei m \intpnsity of said output signal; 
and \ 

adjusting a level (S)f intensity of said signal segments 
to produce said normalized output signal. 

27. The method of claik 26 wherein said determining 
step includes determining saick level of intensity of said 
output signal for signal segments derived from said first 
signal, and said adjusting step zsncludes adjusting said 
level of intensity of signal segments from said second 
signal as a function of said level of intensity of a 
preceding signal segment from said fi\st signal. 



28. The method of claim 2y wherein said determining 
step includes generating a target level and an error level 
related to the difference between said target level and said 
level of intensity of said output signal, and said adjusting 
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step includes adjusting said level of intensity of said 
signal segments as a functd|on of said error level 

2Sv^ The method of claim *24^ wherein said determining 

step includes generating said target level as a function of 

said level of intensity of said output signal for signal 
segments derived from said first signal. 

"^Q^. The method of claim'^>8s. further including storing 
said error levels and the corresponding source of said 
signal segments, and wherein said adjusting step includes 
adjusting said level of intensity of said signal segments as 
a function of said error levels stored in said storing step. 

31. The system of claim 26 wherein said determining 
step includes generating a predetermined fixed reference 
level, and determining an errojr level related to the 
difference between said level 

signal and said fixed referencjb level, and said adjusting 
step includes adjusting said level of intensity of said 
signal segments for corresponqing ones of said first and 
second signals. 



Df intensity of said output 



includes 



32. The system of claim 
generating a first signal 
marking borders of said signal 
generating a said second signa 
segments responsive to said cue 
signal segments at said border's 



26 wherein the step of 

generating cue tones for 
segments, and said step of 
1 includes generating signal 
tones for combining said 
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3S^ A signal transmission method for producing a 
composite output signal by linking signals from a plurality 
of signal sources comprising: 

generating a series of first signal segments and cue 
tones indicating the borders of said first signal segments; 

generating a series of second signal segments in 
response to said cue tones; 

forming said composite output signal by alternately 
linking said first signal segments with said second signal 
segments ; 

determining a level of intensity of said composite 
output signal; and 

adjusting a level of intensity of signal segments such 
that said level of intensity of said composite output signal 
is normalized. 

3^ The method of claim iS^^wherein said steps of 
generating a series of first signal segments and generating 
a series of second signal segments includes generating audio 
signals, and said level of intensity corresponds to the 
loudness of said audio signals. 

The method of claim wherein said determining 
step includes determining the loudness for a portion of said 
first signal segments, and said adjusting step includes 
adjusting the loudness of said second signal segments as a 
function of said loudness of said portion of said first 
signal segments. 
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3^^ 

"3^.' The method of claim ^S^, wherein said determining 
step includes generating a target loudness level and an 
error level related to the difference between said target 
loudness level and the loudness of said composite output 
signal, and said adjusting step includes adjusting said 
loudness of said output signal as a function of said error 
level . 

The method of claim ^>€^ further including storing 
said error levels, and wherein said adjusting step includes 
adjusting the loudness of said signal segments as a function 
of said error levels stored in said storing step. 

3^ The method of claim 3^ wherein said adjusting step 
includes adjusting said loudness of said first signal and 
said second signal . 

3^ The method of claim wherein said determining 
step includes storing predetermined loudness signatures for 
said signal segments, and correlating one a plurality of 
samples of said loudness for one of said signal segments 
with a corresponding one of said loudness signatures to 
verify the transmission of said one of said signal segments. 

^8x^ The system of claim 3^ wherein said determining 
step includes detecting said loudness as a function of the 
frequency response of the typical response of a human ear. 

4ls>, A Signal transmission method for transmitting an 
output signal comprising: 
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generating composite output signals in each of a 
plurality of signal channels comprising: 

generating a series of first signal segments 
and cues indicating the borders of said first 
signal segments; 

generating a series of second signal segments 
in response to said cues; and 

forming a channel output by alternately 
linking said first signal segments with said 
second signal segments at said borders in response 
to said cues; 
combining said channel outputs for simultaneous 
transmission; 

determining a level of intensity of signals in one of 
said channel outputs; and 

adjusting a level of intensity of each of said channel 
outputs as a function of said one of said channel outputs 
such that said levels of intensity of said channel outputs 
are normalized. 

^5^. The system of claim wherein said step of 
forming a channel output includes modulating said signal 
segments onto a carrier signal, and said determining step 
includes detecting and demodulating a preselected one of 
said channel outputs for selectively determining loudness 
for each of said channel outputs. 




